NOV. 17.2004 



3:25PM 



TTC-PA 650-326-2422 



NO. 055 P. 6/18 



AppL No. 10/600,120 PATENT 

Amdt dated November 17, 2004 

Reply to Office Action of August 25, 2004 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

Claim 1 (currently amended) A method for' changing a phase of a clock 
signal, the method comprising: 

generating N clock signals that each have a period, wherein each of the N clock 
signals has tie same period and a different phase; 

selecting first and second ones of the N clock signals to provide a selected clock 
signal and a phase forward clock signal using selection circuits; and 

in response to an edge of a phase change signal, shifting the phase of the selected 
clock signal and the phase forward clock signal by causing the selection circuits to select 
different ones of the N clock signals^ 

wherein thephases of the selected and phase forward clock; pjgnals remain 
constant until another ed R e o£the phase change signal. 

Claim 2 (currently amended) The method of claim 1 further comprising: 
dividing the frequency of the selected clock signal by a fractional value to 
generate an output clock signal, a frequency of the output clock signal being l/M times the 
frequency of one of the N clock signals, wherein M is not a whole number. 

Claim 3 (currently amended) The method of claim 1 wh e r e in dynamically 
s hifting - fh e phase of tho aolootod clock signal by 36Q7N in - r e sponso to a phnflOK & QB g on si g Bal 
furth e r comprisos - Ghifttng phonoa ef - the .s elected clock signal - and - tho phQGO forward clock aignol 
backward by 3607N on - an - odgo of th e s e l e ct e d clock signal, and shifting the phm es-eg&e 
se l e ot e d - elook fligno3 ^ HH t- tho - pha s e forward clock signaj - fctward by 360°/N on on edge of th e 
pha se forward olook oignal. further comprising: 
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decreasing the phases of the selected clock signal and the phase forward clock 
signal, wherein each phase decrease of the selected clock signal is synchronized with an edge of 
the selected clock signal: and 

increasing the phase of the selected clock_signal in response to a phase change 
signal. wherein_each phase increase of the selected clock signal is synchronized with an edge of 
the phase forward clock signal 

Claim 4 (original) The method of claim 3 wherein shifting the phases 
of the selected clock signal and the phase forward clock signal further comprises: 

changing values of first and second select signals in response to the phase change 

signal; 

selecting a different one of the N clock signals to shift the phase of die selected 
clock signal in response to the changed value of the first select signal; and 

selecting a different one of the N clock signals to shift the phase of the phase 
forward clock signal in response to the changed value of the second select signal. 

Claim 5 (original) The method of claim 4 wherein the first and the 
second select signals are count signals, the phase of the selected clock signal and the phase 
forward clock signal shifting forward by 360°/N when the first and the second select signals 
increase, the phase of the selected clock signal and the phase forward clock signal shifting 
backward by 360°/N when the first and the second select signals decrease. 

Claim 6 (original) The method of claim 4 wherein binary values of the 
first and die second select signals are shifted in one direction to increase the phases of the 
selected clock signal and the phase forward clock signal by 360°/N, and the binary values of the 
first and the second select signals are shifted in a second direction to decrease the phases of the 
selected clock signal and the phase forward clock signal by 360°/N. 

Claim 7 (currently amended) A method for changing a phase of an output 
clock signal, the method comprising: 
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providing first and second clock signals having different phases; 

in response to a phase change signal, shifting the phases of the first and the 
second clock signals backward on an edge of the first clock signa l, wherein each decrease in 
phase of the first and second clock signals is synchronized with an edge of the first clock signal : 

in response to the phase change signal, shifting the phases of the first and the 
second clock signals forward on an edge of the second clock signal , wherein each increase in 
phase of the first and the second clock signals is synchronized with an edge of the second clock 
signal: and 

providing the first clock signal as the output signal. 

Claim 8 (original) The method of claim 7 further comprising: 
generating N clock signals using an oscillator, phases of the N clock signals being 

separated by 360°/N 3 and a period of each of the N clock signals having the same length, 

wherein the first clock signal is selected from among the N clock signals using a 

first multiplexer, and the second clock signal is selected from among the N clock signals using a 

second multiplexer. 

Claim 9 (currently amended) A mejho_d_for changing a phase of an output 
clock signal, the method comprising: 

providing first and second clock signals having different phases: 

in response to a phase_change signal, shifting the phases of the first and the 
second clock signals backward on an edge of the first clock signal: 

in response to the phase changesignaL shifting the phases of the first and the 
second clock signals forward on an edge of the second clock_si^nal:_and 

providing the first clock signal as the output signal. 

The m e thod of claim 8 wherein the phases of the first and the second clock 
signals are shifted backward when a directional signal is a first vahie, and the phases of the first 
and the second clock signals are shifted forward when the directional signal is a second value. 
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Claim 1 0 (original) The method of claim 9 wherein: 
shifting the phases of the first and the second clock signals forward and backward 
further comprises changing a value of first and second count signals in a direction indicated by 
the directional signal, providing the first count signal to the first multiplexer, and providing the 
second count signal to the second multiplexer, 

Claim 1 1 (original) The method of claim 9 wherein shifting the phases 
of the first and the second clock signals forward and backwards further comprises: 

generating first digital select signals that indicate to the first multiplexer which of 
the N clock signals to select; 

generating second digital select signals that indicate to the second multiplexer 
which of the N clock signals to select; 

causing a HIGH signal within each of the first and the second count signals to 
shift to a different bit position in response to the phase change signal; 

changing the phase of the first clock signal by selecting a different one of the N 
clock signals using the first multiplexer in response to changes in the first digital select signals; 
and 

changing the phase of the second clock signal by selecting a different one of the N 
clock signals using the second multiplexer in response to changes in the second digital select 
signals. 

Claim 12 (currently amended) A phase shift selection circuit comprising: 

a first multiplexer that selects one of N clock signals that have different phases to 
provide an output clock signal; 

a second multiplexer that selects one of the N clock signals to provide a phase 
forward signa l, a phnao of di e output otoolc signal being offhet - from a phafl e- of^h ^ pb as o^bgword 
signal by 360°/N ; and 

a phaoo chift - solootion storage circuit that dynamically shifts the phases of the 
output clock signal and the phase forward signal by 360°/N in response to a phase change signal 
by causing the first and the second multiplexers to select different ones of the N clock signals* 
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wherein each shift in the phase of the output clock signal coincides with an edge of one of the 
phara fo rward andjheoutput clock signals . 

Claim 13 (original) The phase shift selection circuit according to claim ' 
12 further comprising: 

a voltage controlled oscillator coupled to the first and the second multiplexers that 
generates the N clock signals. 

Claim 14 (original) The phase shift selection circuit according to claim 
12 further comprising: 

an adjustable delay circuit coupled to the fust and the second multiplexers that 
generates the N clock signals. 

Claim 15 (original) The phase shift selection circuit according to claim 
12 further comprising: 

a frequency divider that divides the frequency of the output clock signal by a 
fractional value. 

Claim 16 (currently amended) A phase shift selection circuit comprising: . 

a first multiplexer that selects one of N clock signals that have different phases to 
provide an output clock signal: 

a second multiplexer that selects one of the N_clock signals to provide a phase 
forward signal, a phase of the output clock signal being offset from a phase of the phase forward 
signal: 

a phase shift selection circuit that dynamically shifts thgjhases of the .putpuj 
clock signal and the phase forward_sim^_^^^ a phase change signal bv causing the 

first and the second multiplexers to select different ones of the N clock signals: and 

Th e phas e shift s e l e ction cirouit aooording - tCK)foHn - 12 farther comprising; 

a third multiplexer that selectively couples the output clock signal and the phase 
forward signal to an input of the phase selection circuit. 
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Claim 17 (currently amended) A phase shift selection circuit comprising: 

a first multiplexer that selects one of N clock signals that have different phases to 
prpvjde ^ftntput.clock signal; 

8 Sgggnfl ffiateBlS&S feat Select^ on? <tf % M clock; agaal§ ft> provide a phase 
forward signal, a phase, of the_output clock signal being offset from a phase of the phase forward 
signal bv3 SOl/Niwd 

a phase shift selection circuit that dynamically shifts the phases of the output 
clock signal and the phase forward signal bv 360°/N in response to a phase change signal by 
causing the first and the second multiplexers to select different ones of the N clock signals. 

3fe e- phas e- shift s e l e otion - cirouit according to claim 12 wherein the phase shift 
selection circuit increases the phases of the output clock signal and the phase forward signal by 
360°/N on an edge of the phase forward signal when a directional signal is a first value, and the 
phase shift selection circuit decreases the phases of the output clock signal and the phase forward 
signal by 360°/N on an edge of the output clock signal when a the directional signal is a second 
value. 

Claim 18 (currently amended) A^ phase_shift selection circuit comprising: 
a first multiplexer that selects one of N clock signals that have different phases to 

pyqVMie ?a Qutput clock jfanafc 

a second multiplexer that selects one of the N clock signals to provide a phase 

fojwarcLsignal, a phase of the output clock signal being offset from a phase of the phase forward 

signal: and 

a phase shift selection circuit that dynamically shifts the phases of the output 
cfoolc signal and the phase forward signal in response to a phase change signal bv causing the 
first and the second multiplexers to select different ones of the N cIock_signaljS^ 

The phas e shift solootion oirouit according to claim 12 wherein the phase shift 
selection circuit is a counter circuit that generates first and second count signals that control the 
first and the second multiplexers, respectively, values of the first and the second count signals 
changing in response to the phase change signal. 
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Claim 19 (currently amended) A phase shift selection circuit comprising 
a first multiplexer that selects one of N clock signals that have different phases to 

provide an output clock signal: 

a second multiplexer that selects one of the N clock signals to provide a phase 

forward signal a phase of the output clock signal being offset from a phase of the phase forward 

signal: 

a phase shift selection circuit that dynamically shifts the,phases of the output 
clock signal and the phase forwa i-H filial m response to a phase change signal by causingthe 
first and the second multiplexers to select different ones of the N clock signals. 

The - phas e s hift se l e ction - oirouit according to oloim-4£ wherein the phase shift 
selection circuit is a cyclic shift register that generates a first set and a second set of digital 
signals that control the first and the second multiplexers, respectively, values of the first and the 
second sets of digital signals shifting in response to the phase change signal. 

Claim 20 (original) A phase shift selection circuit comprising: 

a first multiplexer that selects one of a plurality of clock signals to provide an 
output clock signal, each of the clock signals having a different phase; 

a second multiplexer that selects one of the clock signals to provide a phase 
forward clock signal; and 

a multiplexer control circuit that decreases phases of the output and the phase 
forward clock signals on an edge of the output clock signal, and increases the phases of the 
output and the phase forward clock signals on an edge of the phase forward clock signal in 
response to a phase change signal. 

Claim 2 1 (original) The phase shift selection circuit of claim 20 further 

comprising: 

an oscillator coupled to the first and the second multiplexers that generates the 

clock signals. 
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Claim 22 (original) The phase shift selection circuit of claim 20 further 

comprising: 

a delay circuit coupled to the first and the second multiplexers that generates the 

clock signals. 

Claim 23 (original) The phase shift selection circuit of claim 20 wherein 
the multiplexer control circuit is a counter circuit that generates a first count signal at the first 
output and a second count signal at die second output, the first and the second count signals 
changing in response to the phase change signal. 

Claim 24 (original) The phase shift selection circuit of claim 20 further 

comprising: 

an output counter circuit that divides the frequency of the output clock signal by a 
fractional value. 

Claim 25 (original) The phase shift selection circuit of claim 20 wherein 
the multiplexer control circuit is a cyclic shift register that generates first and second sets of 
digital signals, values of the first and the second sets of digital signals shifting in response to the 
phase change signal. 

Claim 26 (original) The phase shift selection circuit of claim 20 further 

comprising: 

a third multiplexer coupled to receive the output clock signal and the phase 
forward clock signal from the first and the second multiplexers, the third multiplexer having an 
output coupled to an input of the multiplexer selection circuit. 

Claim 27 (original) The phase shift selection circuit of claim 20 wherein 
the multiplexer control circuit decreases the phases of die output and the phase forward clock 
signals when a phase direction signal is a first value, and the multiplexer control circuit increases 
the phases of the output and the phase forward clock signals when the phase direction signal is a 
second value, 
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Claim 28 (currently amended) A method for changing a phase of a clock 
signal, the method comprising: 

generating N clock signals that each have a period, wherein each of the N clock 
signals has the same period and a different phase; 

- selecting a first one of the N clock signals to provide a selected clock signal uamg 
a multipl e xor circuit ; 

ohangmg - a voltage of - a phas e chang e signal whilo tho multiplexer oircuit is ON; 

selecting a second one of the N clock signals to provide a phase forward clock 

signal; and 

in response to the ■ changed voltage of the a phase change signal, shifting 
increasing the phase of the selected clock signal by oausing - the multiplexor to s e l e ot selecting a 
different one of the N clock signals, wh e r e in - shifting tho phaoo of tho a olootiag olook signal do e s 
not caufl e^ gteahoQ in tho oolootod olook signal wherein each increa s e in the phase of the selected 
clock signal coincides with an edge of the phase forward clock_sign_al . 

Claim 29 (currently amended) A delay locked loop circuit comprising: 

a delay circuit that generates N clock signals that have different phases; 

a first multiplexer coupled to the delay circuit that selects one of the N clock 
signals to provide an output clock signal; 

a second multiplexer coupled to the delay circuit that selects one of the N clock 
signals to provide a phase forward signal, a phase of the output clock signal being offset from a 
phase of the phase forward signal by 360°/N; and 

a phase shift selection circuit that dynamically shifts the phases of the output 
clock signal and the phase forward signal by 360°/N in response to an edge of a phase change 
signal by causing the first and the second multiplexers to select different ones of the N clock 
signals* 

wherein the phases of the output clock signal and phase forward signal remain 
constant until another edge of the phase change signal . 
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Claim 30 (original) The delay locked loop circuit of claim 29 wherein 
the phase shift selection circuit is a counter circuit that generates first and second count signals 
that control the first and the second multiplexers, respectively, values of die first and the second 
count signals changing in response to the phase change signal. 

Claim 3 1 (original) The delay locked loop circuit of claim 29 wherein 
the phase shift selection circuit is a cyclic shift register that generates a first set and a second set 
of digital signals that control the first and the second multiplexers, respectively, values of the 
first and the second sets of digital signals shifting in response to the phase change signal. 

Claim 32 (currently amended) A phase locked loop circuit comprising: 

an oscillator that generates N clock signals that have different phases; 

a first multiplexer coupled to the oscillator that selects one of the N clock signals 
to provide an output clock signal; 

a second multiplexer coupled to the oscillator that selects one of the N clock 
signals to provide a phase forward signal, a phase of the output clock signal being offset from a 
phase of the phase forward signal by 360°/N ; aa4 

a phase shift selection circuit that dynamically shifts the phases of the output 
clock signal and the phase forward signal by 360°/N in response to a phase change signal by 
causing the first and the second multiplexers to select different ones of the N clock signals* 

wherein each increase in the phase of the output clock signa l is synchronized with 
an edge of the phase forward signal, 

Claim 33 (currently amended) The phase locked loop circuit of claim 32 
wherein the phase shift selection circuit increases the phases of the output clock signal and the 
phase forward signal by 360°/N on an edge of the phase forward signal when a directional signal 
is a first value, and the phase shift selection circuit decreases the phases of the output clock 
signal and the phase forward signal by 360*/N on an edge of the output clock signal when a the 
directional signal is a second value. 
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